The authors have presented valuable centrifuge test data concerning the seismic bearing capacity and settlement of piles in liqueˆable soils. Little attention has been paid to this topic and little information is available on vertical pile movement for pore pressure ratios less than one. The authors conducted dynamic centrifuge tests at 80-g on pile groups passing through loose, liqueˆable sand and founded in underlying dense sand at scaled depths of 15 and 26 m.
The discusser has conducted one-quarter scale pile tests using explosives to induce excess pore pressure in a uniform deposit of liqueˆable saturated sand (Charlie et al., 2009 ). Our tests were conducted on two piles (2.4 m long W150×18 SI wide-‰ange beams). The compression pile had an initial static capacity of 10.3 kN and the tension pile had an initial static capacity of 1.27 kN. Piles were loaded to give a static safety factor (SSF) of 2.65 for the compression pile and 1.43 for the tension pile. The signiˆcantˆndings from the experimental study are as follows:
1) Little or no vertical pile movement occurred for the tension or compression pile when the pile-soil excess pore pressure related to the initial vertical eŠective stress (PPR) was less than 0.2 or 0.5 respectively. The tension pile with a SSF of 1.43 reached an uplift ratio exceeding 4 when the pile-soil PPR exceeded about 0.6. The compression pile with a SSF of 2.68 reached settlement ratios of 0.1 and 4 when the pilesoil PPR exceeded about 0.6 and 0.9, respectively. 2) For both the tension and compression piles, the pile's safety factor (SF) at elevated PPR as a function of the static safety factor (SSF) was found to be
Solving Eq. (12) for SF ＝ 1, the limiting SSF such that the vertical movement ratio does not exceed 10 percent for a given amount of failure pore pressure ratio (FPPR) is Table 5 indicates that the authors' static safety factor required to limit the movement ratio to 10 percent is smaller than the discusser's static safety factor. Table 6 indicates that the authors' failure pore pressure ratio to limit the movement ratio to 10 percent is somewhat larger than the discusser's failure pore pressure ratio. Considering scale, soil, density and stress diŠerences, the discusser's experimental results are in good agreement with the authors.
